Baroreflex control of heart rate in rats with heart failure after myocardial infarction: effects of captopril.
Activation of the renin-angiotensin and sympathetic nervous systems in heart failure may result in altered baroreflex control of heart rate. To determine the specific effects of treatment with captopril on baroreceptor dysfunction in heart failure, baroreflex control of heart rate was measured in conscious rats with heart failure 6 weeks after ligation of the left coronary artery. Plasma norepinephrine was measured as a reflection of sympathetic nervous system activity. After bolus injections of phenylephrine (2-50 micrograms/kg) and nitroprusside (2-50 micrograms/kg), the arterial baroreflex was analyzed by fitting percentage of mean arterial pressure changes and heart rate changes to a logistic regression function. There were no differences in baroreflex function between normal and sham-operated rats. Plasma norepinephrine was increased (P < .05) in the heart-failure rats and did not change with captopril treatment. In untreated rats, heart failure increased (P < .05) the centering point by 900%, threshold by 243% and saturation by 89%, whereas decreasing (P < .05) the operational point by 73%. There was a decrease (P < .05) in the nitroprusside-related gain and an increase (P < .05) in phenylephrine-related gain, but the overall baroreflex gain was not changed. In heart-failure rats, captopril increased (P < .05) threshold, saturation and centering point and decreased (P < .05) operational point and nitroprusside- and phenylephrine-related gain abnormalities. The increase in operational point and decreases in threshold, saturation, centering point and phenylephrine-related gain were the results of a specific interactive effect of captopril in heart failure (P = .0033, .0176, .0509, .0217 and .0567, respectively).(ABSTRACT TRUNCATED AT 250 WORDS)